Combining THz spectroscopy and MD simulations to study protein-hydration coupling.
THz spectroscopy is combined with MD simulations to study the dynamical properties of water in the solvation shell of proteins. The solvation dynamics is found to be influenced on length-scales of several hydration layers which is significantly more than what is found for static properties. Our experiments show that the properties of this dynamical solvation shell depend on the folding state of the protein. Kinetic THz absorption studies allow us to observe the formation of the dynamical solvation shell of the native protein upon folding. The experimental results can be reproduced using MD simulations which helps to develop a molecular understanding in terms of retardation of water dynamics.